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^m^mmmtmmcom 1 ^mmm^b . 

WSWiSK . *^fu1Ef£tISH^> ; 5: < b i> 1 

mi e**#:£»^ piE*«*^rt izvmzwt&t 
h m 3 o^kt- t m 4 oswt- t m 5 «m«7- 

friEm i emmt&£&% 2 «wt ± 

t^3<nwm?bMffi2rmm=?**mt ix 
mm h%2 commmmmmMmmt , 
mffi4nwm?bmm2<nmm=?&WBi!: ix 
mm %M3 ^mmmsmimmmmM t , 
mm5vwm?bwi£m2(?)wmttwgLt ix 
mmtm4 vnummmmmmmmb zmz , 
mmm 2 comm^mmm 1 comm^ onmizitK 
i&^m&^imi-^mmmTxh 0 . 
mmm3^mm^. mmm4commm^. &xx/im 
m 5 commM^commmmm 2 <ovmm-w±^ 0 « 

Mian 1 omw? b m 2 <owmm , mass 3 <om 
iis^fcm2^miis^r B i ®4^miJi^t®2^m 
®5omiJi^fcm2^miJis™i, -en 

tu 

mmmicomm^, mnwrn?. m^mm 
&£vm5 commute, mmz&«<7>wm=Fi,z 
ttbxmnmmmm^&m^mmm^ftixim 

mm\mmwy-%< t 1 *, L<a^o 



WSM(±*E< . *^MiEf*iis^o^^< h t, 1 oii* 

&fg3om«HK mowm?. m5c?)wmm^. 
me^nwM^. mi<vm$m^. ms^nm^b. 
tufas? 1 ^iLiSSffirf-ii i fnan 2 ^mins^miifc 

mmm 3 ^hiist- t mies 6 <Dmwm^mmb ix 
mfttz m 2 commmmmmm ®$&m t . 
mum a c^MMi- b mum 1 ^ymmm-^mm.b ix 
mm- mmmmmm mmm b , 
friasi5c7)««^ bmtim8<DmmM=F^mmb ix 
mmm4commmj±mmmmm®b mi, 
mmm 2 comwM^nm 1 vmm&mmizttKm * 

mmm3<vmmm. m4^mm^. momsm 

%S60)Wfiffl=?-* i7«IISf, ti&t/mSCDM 

mmmivmmm^bmm^comm^. ifrian3o 
mm^-bmmmevwM^, me&4comm?t 
mmm 1 conu^ , ts i vfrian 5 om^T- 1 m s 

m?£ittxmm$tu 

mmm 1 €jgmj±»^@fMii. mm 2 mmsmt 
mmm. mmm 3 mmmsm^mmma x vmmm 

im&5i ^m^mm^mm^m^mm^zm 
m^mmi-hmmcomm^b . 
mmmmn5^ohmmm£imi-&mm^bim 
wmm-b comtzitttztix ^ti^mmmmmm^ 

mmm<7>nwffi^ti «t vmmi&\< ^nf±zim^-z>nwM 
mmim< , ^^Miafraiii i o^^< t «, 1 oti^ 
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5 m i ^nins^ t m 2 «tgsf t , 

lulE®3^m^S^fcMfE®20€iiS^^€}lifc LT 

iftf^t i> m 2 ^mass^ffiii^iftaiiiHHStSi: . 

f)IEm5^mMi 1 i:|frfEm20€^i 1 *€ifgt LT 
MIE® 2 ^miliS^ tt® 1 ««5IIES&?«tt£EHifc^fiv * 
lulEm3^miSS^. MfES4c7)€}®5ffi^. &£Vtm 

m 5 ^wmi-emmmim 2 <vmm-n&£ 0 a 
mm 2 <rmm?izttix , iuieu 1 . 1? 

fES?3?)tt«i^ MIE®4iD«M^. friBSSStf)* 

sg^L, friEfra*^o4>^< t & 1 t 
mtitinm 1 , mass 2 , 11*313 , it*is4 , it 

5 £ £iilf *il 6 iEKO^ttigif. 

[if*iis] mm^^mmmsm\wm 
mmm^Mmmm%Tmmztitzm%m , it 

*If2. If*lf3. If*lf4. If*lf5. If*ll6^ 
!ilMiB7fE»O^#;^ 0 

a«±tffMLTiuism 1 mnmio^mtk&MtKttm 
mmx-Jb^xmrn^mfrmummzft Lxmmmm 
T«fiSc L/sm 1 mmmmm® t . l\ commcom 1 

tim 1 mmm&wffl&b mmmmx^nm^m^m 
^m2commjmm$mtimi, ms&i<mwmt. 
mnmcD&mmizm 2 mmmmmmt mm^nm 

mmmmmmmmsmt^w^t Ltzz\t 
mm 1 0 ] mtconmmm-tmmcvM o s 
iffL-ri./^. mmmm&i. mmm^m 



m:*t lt mmmmmmm^mmmey mossn 

jyisXfWFfWi. fSiraff^MOSlb^yyX 

imcm 1 1 ] mmm^mmmm^mmmm o s 
Mb^y^x^^fii^nsnK it*H2. it* 

JI3. H*JI4. =f*iS5. 11*116, If*lf7, If* 

us . mm 9 & tzmmm. 1 0 imco^m^mm. 

[000 1] 

tfmffi«^ffi±-ri»f*iiff#j^^-rs^w*gMtM-r 
ttz. ^mi^mm^miuzx^mw 

(om^n&m^znm-imzmiii-m&^im^ 
£^izm^iz%w&mjmm*ftt$>*mtigmiz 

[0002] 

fcLTii, #^¥6-5 70 5-^, #ffi^7-l 0 64 
5 «FSIY8-3 2 1 586-t, #ffl¥8-3 1 6 
4 1 8#, ^M¥9- 1 3 94 6 6-^, ^ffl^l 0-5 
0 9 3 2#tfftfiqfct4 . #^fg^Tffl^$tl^Kffi^^ 

( i ) zmmmmizimmmmmmmmi. mmm 
wuzti^mm^com, w&m$&ffi§mt>% 

^ mm^7-l 06455^, #M¥8-3 1 64 1 
8-^, #^¥9-1 3 94 6 6^-) . 

( 2 ) S»ii^tMLT4±ao&mn^lS(tS ^ 

&±.<Mmm^mz 2 o t L/it?m*«frsff»i> 

(#BPF8 - 3 2 1 5 8 6-^, 1 0-50 93 2 

[0003] ^ti^ticom^xmmti . t ^ 

#0! < 1 ) <7)&»T*!>*\ Ell 1 S I «0K 

S^ffl^TIM^--& 0 Ell 1T"(±. vssmiHiivs 

SI. VSS2. VSS3. VSS404M^&^ 
VDDmMttVDD 1 , VDD2, VDD3, VDD4 
<7)4«^"&£o C lT*L^^'yTxUT^lT\ II 

T^tMius&x y rmt l s i si^x u tstt^lt 

MtVDD 1 Sr&iftLVDD 3tCjE«# 

<I(7)i:#ffl«gS&f)lo(±VDD3*^G 
2 3^ffia^^aiiLTVDD2^ffill^a i 9. §t 
tG 2 2^)feM* I P^iljiLT V D D 1 commm^tfL 

tih. ho-^mnm%t lt(±vdd3*^gi 1 
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i <omm?zit ltv d d i comm^mmtz , 

mm&ft. mm$ft\izs.')®Mt&. wittt 20 
coimm^mm Lxmrnmrnmrnm^-t^^L 
tztf. ^icitwtii^t^ l s 1 xnx 0 

1. 

[0004] mzwm ( 2 ) omimmxhhtiK m 
i2tLsi mwmmmfth .an m^^zm 

U Tjf ffl^hMWhtlSit, ^^fcJSTOL A 

1 ist immm^- g 4 0 ^istt^ ^tw. ; 
[ooo5]-*. imwrnmrn^mj-mmzmL 

XX h lt\ CMOS TV-tXXW^mzim 5 £^ 
LfcN+fiHSWgJWnl, P-IWp2, N+fciM 
«n2, i VP P 1 Tffl fiSc£ill> N P N A' 

4 * - xfllfiL L < iiH 6 Xtjk Ltz N + ffiiWBi* n 
1 , N +mm& n2fciyy-bGal "ClftSS ixS 

tf, 7X/WittJ It: Lfc P N P^^ ^-7li, P 
c hSMOSb7yyx^iii^(;i Offittt*. 

fcli. -»t*n£>ti£@7, 08 (A) <z>8W#ltj£# 

m^mmm^tix^^ 
[0006]-*. f*a«^^#€K««?t^ a*^^ 
«ttH^L, mm?Mmz>bz<-ts>mz. mm 
xmcomu^x 9 > ^-y^mm^htix ^ s . 

[0 0 07] 

i.. 1 r/xM x i-i;#r*> isi (-K 

mmmcomm^-t. imm^mnmmzm^-fzx 0 
izm 5 , 06 L*y ^ b 5 y yx 9 1> l < 
(±mos mh?y : Jx?xm$i$tii« Lsitm^cDm 

T m^z\m 5 coj U *-5ih7yy 
x 9 XliK~x^ ktcl&Mkais? ff&Htmmz 

p -o^w^yv y? y a ycowu rxmrnmnm 

\$m.L+£\\ MOS lb 7 yyXf^ t 1 - 

hmSiib^yy'x^v-xfcSMSfiT^&^L 



s 1 ^"ii^lftf^&ff^^Tv^^tttmfc^y tx 
^5. mos Mb^yyy^T«L^i^ffiii3i^ 

t^nm^MnmuzM^xmii^imm. 
[0009] H6omos mhyy'Jx^covu^yDi 

01 0<?m&?7 7lZfFrt. N+«MI«D 1 1 P- 
SSp 2T«$^I> ^'W KiijiA'^ rx 1 5r 0 , 
Fi^-f yD i tv-xsi (Mfi) <vnimtf-& 
ffMmzm tmzr^y y y x ~r y^t. 
vu^yfr^mm. ^lxv~x^.Wtfi$:%iUit&b 

h„ Z\<Db%. yD 1 i;V-XS lcr>miMiT 

m&xmm?m<m®&£. t h . 0 1 0 t^l*: 

j£¥Omffl7°P^XT1i, 1 0V-1 SVigJKT 

7A7 y y x r w ^ ^"^7 y«fi t&^s 2 iJcHH^H 
ff. «ssu 2-3 v im-rmfi? 1 '- n Kifc 0 , m+m 
A/um n&b%&. msmhyy : Jx9<7)Vu 
A yD 1 t^^*^o»«iE««^fflSnSfifc«^ 

\iZ\i. N +»MDltP-S^p2^r^^-K(± 
(I* I^A'-f TX t % 0 , ?M H^WSffFia^lKffill 

jwko. 7v nmxmm$iu±tib, %m±\m-%. 
izwzti&. -mmzmnftsu rxcoij^mim 
static. 

[0010] Jil±Offill«^#tttJDiT. ^hgPS^* 1 

m&mmmm^^mmt^ z t tmmx% 
h, mmMmmmzx hmm\i-mmzwmKh 

■fcmnffimn&vffliz i d sm^if^^mfi^^ss ix, 

-mx-fcz* ttz. &mm=F&nm%iii(itb?>£v>? 
4^y?izftLx. mco¥mtfcm^zwm>frfrt>%^ 

imtzimizit Lx^mxn± 1 1 ttie 
3 -stw triB^^s i <nxh h . 

[ 0 0 11] K*^)Kffi^)'l>yfi^L^K*fvi) (l)O 

»*it«-f sfitifigss^iiaiSrH 1 1 ^ffl^tiMt- 

h« &fmz^ VDD3^m^fcLTOUTlfc|f« 
G2D ffiaS^G2 4£irrVDD3Si^T«y: 
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□ , WMm2 0 mm ( 10ramDC0«I, *ffr 
^h^Ttmi) . SIKIOO^ , fc-t5i:2 0 

[0012] S««»SW^fc:iS«8l* 1 Afc-f § fcffi 

iimmsm&L i ) wchf^yy^LiPiw 

SKfcKWifci: OffM^ix&^^-f^L l p l D 

i ^Ji^ftmfifc «t o o . 7 v<7)ttfiHfc*{tT«£^s 

iI0Sli«L3f)Pchh7yyX^L3 
P 1 ro^ftffit 1 6 ViaiOtft^^-g, i t £*® 

M&Etf i 6 vnst-f i, >Pchf7y 
[0013] $ fetaswiBjRHfcss&ts t^a*? 

[ o o 1 4 ] -7j, mmwrn^xmrnttzmmi 
(2) twLT, ®i2Zimixma&mm&. m 

If LA 1 SrlSftT I ^ £ t #ft*tf>#j8 f: V ^ 4 . ^ < 

[ooisiffiiifwr^NiLm isw^ 

h 7^ y'X^ t E16 £0MO SS h 5 > i/X$<?> 
^fiiWfftHo, H7. H8 (A) cdSBBWT 
^bi«W7yaIW7^bi^§„ nl-n8(i 
N Pl-p3liP + 

EHJA'>f)K-7lN7yyA^xS7^ CI 
WUK~ym.\-yyi>^?V79^, DlttMOS 
Mh^y^^HP^yas^, siiiMosif 7yy 

X^V-XSt", Gal,Ga2 HMOSlf^y^^^ 
r lttMgfiL r 2(if*llSHS£f£. fttSS 

^^ho*w#;«^«iJi. v i , v2nmmm- 

TlV=itm?y97mT. vpllif-Mi-T/P 

[ o o 1 6 ] tow «t DffifflstiT 

W T'O hXfo 0 , 7 -/ j.S(±JtKWir U> W 

b wc* s v ^ t, 2 mt^mmmntim 
mi-xhh, ii-c, as (a) ^ffi^5«jisia<?)fit 



fflOtlSr 2 0 0 //m , ^t-|«§i«^FI£ 0 . 5 

mmmmm^xnms (a) franco 

fitS^^ffi^ftf^&fcHML&V «fg£ 1 0// 
mfc^SfcHS (A) OfraliffW7^hH««$t?7 
fat 1 1 5 Aim. ffiTT^It 2 00^ t^rl SH»(± 
2 3 0 0 Ojui 2 fc=SrS. 
[0017] IE5*oHM^ft?^L. 

[0018] Uc^t. ; tomtom to g«(i. £ 

t ffins^ £ t 3 siiiTosi! t -r & - t t . mm 
T^mmT it l s i t> l < 

«r ^> - 1 mmt%&¥mtimmm&zz t x% 

[oo 1 9] m2?)mi$. zwmm&i't&Lsi 
t i m^%^mmmm^tLtz^m^ ^mwM 

t o o 2 o ] m3comm, umm^commzftrnt 

[ 0 0 2 1 ] H4<7>IWi±. iS^iOW^J;^^* 

^mmmi t^v ^ 1 1 ± o , *mimw±.fc 2 00 

< if 11 m l x . m.m\ fi. , mm. >/?> tm^z x & m 
nmM*xi,-Mzmm^zmtf*t,i t vx^ 
mtkmmm%i-&,itxfo&« 

[0022] 

mi. ^mi^mm^^m^M^zmmnmi-i 

nmm- 1 immwMTt^rmzir^tix ztiztm 
wmmt^^mw.mm.^\mth j mwM 1 

tix&« commm-izMLximmmmm^imi-i 

MikmTizx vm&zti&mL<Dwm^mmm 
mmt srfiii.. ztiftinmimTimimmimiz 
mmzmnmmimK . ^immw^< t h 1 
nitp&m. i>L<iiZrti£<izmm-&z\bt:mib 
■th^xhh, 

[0023] mm 1 WB^mmmizMi. \m 
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^mizmm Lxmm^wsth mzx mmmz 

[0024] %m^nm^mmm±. ^mmm. 
Kfrt>^mmnz'm*'m*h% i ©wis 
x urn 2 emmm^ t . *mtkiMW\-fr ^m^mm^i 
itzmuzimtim 3 <r>nm^ t w,a <nwm^ t m 
s <nwm=F t.mi ^wm^th x urn 2 ^nrnm- 

1 ^nmm&mimmmm® b,%3 vmsis? 1 m 

mmmmm t.w,4 <nwm? tm2 <vwmf-&m 
m t Lxm^tim 3 ^mmmmmmmmmm t . 
m5^mm^km2(nmm^^mmt iz$m-tz> 
m4 cDwmnmmimmmmmt zmt , m2comm 

zfflFFTto*)* m3<7)VMm; I4«iisf, a 
x urn 5 cowmwmn.&2 nnrnm-nB* 0 m 
< , %ti^ti(7)nm^i±mm$mimizffimzn% 

3<nwmt7-tm2ff)wm=F^ m^wm-bw, 

TgMStu ffiH«^^=5:< 1 t> 1 HZtp&M, i t 
[0025] ff*i!2is»^^#^*£J;fti£, if* 
[0 0 26] tf*iI3lB»^^frlSEtt, 

?znmt Lxmifi-^mm^zx mn&ti&m 
m^nmmi±mimmmm®b , mizmmm& 
Tm^zit^tix tti^timmmmmm^imi-hm 

[0027] lf*H3lEiK^*»#;gMt;J;tL(f. it* 
[00 28] m$m3ffl<7)¥mmm&. ¥m&mm 
x urn 2 conu^ t , ^mmmnfr ^ ^mwmw^ 

5<7)WMMT, me^WMM^. mmWMMT. JS8 

commit , m 1 (omm^&zvm 2 omwM^-to 
m&zx^xmi^h^m^m^zx ^m^ti^mi 



<wffi?zwgik LzMft-tm 2 com&WEMim 
mmwm b.w,4 <?)wm? b%i comm^zmm 

4 (vmmmsMimmmmm t . m 2 ?Mmm 
=ft£m 1 ^mwiirT-cowzbtKm mmimtin 
wsrf-Tho. M3cdwmm^, %ic?>mm?. m5 
rmmss?. mecornm^. mivwmT. axv 
mvmsm&ztininwmrim&mimtzm 
mzmwtfmim <.mi vwmmt km 2 ^rnins 
&3<nw88Ff-t&f>mmm-. m4comM^ 

KLxmmzK. mimmmsmimmm. m2mm 
wmftmsm®. m 3 wmsMftmsmmts i vm 
4nwM!±mimmmcomm^mmKwm-m 

saw* - 1 zwmb -ri t m:h & . 
[0029] mm4iffie>*m#mmzMi^ im 

[0030] 11*11 5 mm^mwmmz. *mikmm 
lis? t <7)\atzft& $ fix ttLwmmmfr $> 

m®ffimimizmmzmmmmim< , fr-omm? 

<r)^< t L 1 o{±tf j^gp, i L < tt^<7)i£< tiE»r 
[00 3 1 ] II*H5lBife^S#:gM^J;ilH\ 

Lfe^aniKfilfigTfc o fcJ^, If *il 1 OSDS 
[00 32 ] lf*il6lBife^^S#;gM(i. 

s m 3 <7)mm^ t m 4 ^mm^ t m 5 ^ 
wesg? b.mi commits x vm 2 vmmm'nm 
^zx-oxmi^^m^m^zx m^tihmi^ 
mmmmMmmmmfM t . m 3 commm^ t m 2 co 
WMMT-^WMb Lxmm-hm2<nwmmtmm 
mnmmb, H4^iJis^fc®2^miJis^&miJifc 
Lxmitt&m3com>MnmMmmmmmk, m 
<vnm^bW2(7Mmm=F-£nMt ixmftt&m 
commmmmimmmmmk zmt.m2 ^mm^ 
im 1 <vwMm^mmzkt^t&^mi±it^t&mm 
m-xfc*), m3cDmwm^. m4^mwm^. &xif 
m 5 <amm?<7>nmim 2 ?r.±wixr.\ii\ : x 0 s < . 



(7) 000-208718 (P2000-208718A) 



m<. m2comm^znix. si^tssf, H3 

«K 0)4*5: < 1 o(i¥#tt§£g<Z)*ifeg|5. i> L < (4 
[0 0 33] lf*if 6fB»^«#«fc ifUf . If* 
[00 34] lf*Il7lE««¥»#«f4. If*« 1 . 

mm 2 . if m 3 . ft*Ji4 . mm 5 * >t(4H *n 
VMzmzwj m?t> l < {4mds if7/ 

[0 0 3 5] IMll7faa^¥»#:^gt iW4\ If* 

n 1 . if *ii 2 . if m 3 . if *H4 , mm 5 1 tzix 

[0036] mmima^mmimi. mm. 1 . 
if*H2, mm 3. mm a, mm 5. msmet 
tdimm. 7 1 ^ , mm^tK &*nmw±mft 

[0037] n*5S8fa*8<o¥»#^»= ifur , it* 
hi. if*H2, mm3, mm4. mms. im 
met tdrmm 1 1 mei&m&i) h . 
[00 38] mms%m<n^mm±. m 1 w*m 
t . z ^m»*aHs±t:»jfi its 1 #m 

t , <r 1 ^tEKStf^ia t lt 

mmmmAmm im 1 o^iJS&iMiit m-wie 

1 mmm^smmcom^m 2 mmm^mm t m 

mmm=? *mir , &mzm^Kh\mmT\m%h 
WMmmmmmmm^wmm%t^mm}i uz 

[0039] immstm^^mwmmzxtiif, 

z t x-mzmmrmmtz, z. t mmt^h, 
[0040] mm 1 otaffito^wft^Eii. wm.com 

§w«u wmcommwuzttix , 'j?%<tt>i 
^m^mmmsm^mmmuzMLxmmmmmmm 
wtsit 'M' isib 7; > m=?v>n. msms. 
amo^mvyy'jx^m^zii^mm-hzbmm 

b^thhcoX'hh* 

[0041] mcmi om&<&¥mttmu£i£tiii. 5fi 



£ilT & T I ^ £ i: & *f)tf iJffl LT , ffiHHK 

[0042] n*if 1 1 im^m^ma , mm 

1. it*j«2. if*ii3, if*ii4, mm 5, mm 
6 . h*js 7 . n *n s . mm 9 1 tzimm 1 0 1 

Sfflifc & SOT'S) £ . 

[0043] if*n 1 1 sffl&mmmizxtiJif. m 

mi. lf*H2. |f*H3. |f*H4. |f*H5. If 

*ii 6 . mm 7 . if *if s . it *ji 9 1 tz \mm 1 

[0044] 

•f o 

[0045] ( ^sfetfo^jB 1 ) *%pmmm i-4c 
wjet-s m 1 conmmmzm 1 , ts j: uqa 2 wc 

UiBJ-fS. UK 02 (4 Weft LS ItO^'yT^^ 
WtSL:tt<7)T-*)S 0 ^fL^^Htfe^T, VDD1 
-VDD4, VSS1— VSS4(4«Kfilt» INK 
IN4(4fi-f-A*S^, OUTl-OUT4i4ft-^til^ 
SffP, IO-PKIO-P8, IO-NKIO-N 
8(4A*ft^. tii*fI^EliS^SfiSct-|>3l^. GKG 

3 6 {4f?miK«fsiis^ , l kl4 n^wm X 'OM 
mim*iimm®$m®. c 1 K4^Ef^«#. 

I 1{4^IM10J?^I«T-S>l> o 

[0046] CI -C^tfcL S I f'/7fit I 1 T"^ 

^JSS^. i^i4€Mft^K&IS(tTV^ 

l s i nrnzimz ; t tMLT(4#tffl5a4 l 

TV^^) „ #SKt(41-diT"t^< f7yy'Xfi 

(ttfLS. *#*«K{4IO-P K IO-P 

2. . . . IO-P8, IO-NK IO-N 
2. . . . I O — N8T"^$tLS i><7)T"fcl) o 
■SffiaSi^iiGl , G2, G3. . . . G3 6T"Srfi 

*> cOTfc S . *^BJ!t;fc =Sc S h O(40 1 4^ 

<7)ffi»Si i G2 5, G26JLS IfOif-yTftiil 1« 

^aiii^^tistts ■! t \zh h . m.M^mxmm 1 
■mi immxn. mzwvz x ? \,zm.m.^m. 
mm^m^znY^x, mmzw.3. m m^mx, 
ttt$%mm.tti-tz - timmmmmmmz 
^miz-m^mikm^zm^nm^i %>z\t m 
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*.t>tit>zbimt3&vz. mttxmi amy, & 
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(54) SEMICONDUCTOR DEVICE 




PROBLEM TO BE SOLVED: To reduce the parasitic resistance component of 
the energizing route of electrostatic breakdown charges by not electrically 
connecting power supply terminals to each other when a logic circuit operates 
and, in addition, arranging, at least, one protective element in a central part or its 



vicinity. 

SOLUTION: A semiconductor device has a logic circuit section in an LSI chip, 
and input/output terminals for external signal or power supply terminals in the 
periphery of the chip. A semiconductor element is connected to each terminal 
and, in addition, a protective element which protects the semiconductor element 
from excessive charges, such as external static electricity, etc., is provided. The 
protective elements connected to the terminals are those G1, G2, G3,..., G36, of 
which G25 and G26 are provided in the logic circuit section provided in II the LSI 
chip. Since the protective elements are arranged by limiting the number of stages 
of the elements and effectively using the power supply wiring to an actual circuit, 
a route for relieving charges caused by static electricity and impressed upon the 
semiconductor elements to a grounding terminal can be secured. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more power supply terminals which supply a power source in 
said semiconductor device from the outside of a semiconductor device, Two or 
more 1st protection components which intervene between the power supply 
terminal which supplies a low electrical potential difference among said power 
supply terminals, and other power supply terminals, and protect a semiconductor 
device from an electrostatic-discharge charge, respectively, Two or more 2nd 
protection components which intervene between the power supply terminals 
which supply said low electrical potential difference, and protect from an 
electrostatic-discharge charge to each power supply terminal, It has two or more 
supply voltage actuation logical circuit fields constituted by the semiconductor 
device which operates, respectively with the electrical potential difference of the 
power supply terminal which supplies a power supply terminal and said low 
electrical potential difference besides the above. It is the semiconductor device 
characterized by for said each power supply terminal not having electrical 
installation mutually at the time of logical circuit actuation, and arranging at least 
one of said the protection components a center section or near it. 
[Claim 2] The 1st power supply terminal and 2nd power supply terminal which 
supply a power source in said semiconductor device from the outside of a 



semiconductor device, The 3rd power supply terminal, 4th power supply terminal, 
and 5th power supply terminal which supply a power source in said 
semiconductor device from the outside of said semiconductor device, The 1st 
supply voltage actuation logical circuit field constituted by the semiconductor 
device which operates with the electrical potential difference of said 1st power 
supply terminal and the 2nd power supply terminal, The 2nd supply voltage 
actuation logical circuit field which operates considering said the 3rd power 
supply terminal and said 2nd power supply terminal as a power source, The 3rd 
supply voltage actuation logical circuit field which operates considering said the 
4th power supply terminal and said 2nd power supply terminal as a power source, 
It has the 4th supply voltage actuation logical circuit field which operates 
considering said the 5th power supply terminal and said 2nd power supply 
terminal as a power source. Said 2nd power supply terminal is a power supply 
terminal which supplies a low electrical potential difference compared with the 
electrical potential difference of said 1st power supply terminal. The potential of 
said 3rd power supply terminal, said 4th power supply terminal, and said 5th 
power supply terminal is higher than said 2nd power supply terminal electrical 
potential difference. Each power supply terminal does not have electrical 
installation mutually at the time of logical circuit actuation. Between said 1st 
power supply terminal and the 2nd power supply terminal, Between said 3rd 
power supply terminal, between the 2nd power supply terminal and the 4th power 
supply terminal, between the 2nd power supply terminal and the 5th power 
supply terminal, and the 2nd power supply terminal It connects through the 
protection component which protects from an electrostatic-discharge charge, 
respectively. Said 1st power supply terminal, the 3rd power supply terminal, the 
4th power supply terminal, and the 5th power supply terminal It is the 
semiconductor device which is mutually connected through the protection 
component which protects from an electrostatic-discharge charge to each power 
supply terminal, and is characterized by arranging at least one of said the 
protection components a center section or near it. 



[Claim 3] Two or more power supply terminals which supply a power source in 
said semiconductor device from the outside of a semiconductor device, Two or 
more supply voltage actuation logical circuit fields constituted by the 
semiconductor device which operates considering the power supply terminal in 
each set as a power source by said power supply terminal becoming two or more 
sets of pairs, It has two or more protection components which intervene between 
the power supply terminals in said each set, and protect from an electrostatic- 
discharge charge, respectively. It is the semiconductor device characterized by 
for said each power supply terminal not having electrical installation mutually at 
the time of logical circuit actuation, and arranging at least one of said the 
protection components a center section or near it. 

[Claim 4] The 1st power supply terminal and 2nd power supply terminal which 
supply a power source in said semiconductor device from the outside of a 
semiconductor device, The 3rd power supply terminal which supplies a power 
source in said semiconductor device from the outside of said semiconductor 
device, the 4th power supply terminal, the 5th power supply terminal, the 6th 
power supply terminal, the 7th power supply terminal, and the 8th power supply 
terminal, The 1st supply voltage actuation logical circuit field constituted by the 
semiconductor device which operates with the electrical potential difference of 
said 1st power supply terminal and said 2nd power supply terminal, The 2nd 
supply voltage actuation logical circuit field which operates considering said the 
3rd power supply terminal and said 6th power supply terminal as a power source, 
The 3rd supply voltage actuation logical circuit field which operates considering 
said the 4th power supply terminal and said 7th power supply terminal as a 
power source, It has the 4th supply voltage actuation logical circuit field which 
operates considering said the 5th power supply terminal and said 8th power 
supply terminal as a power source. Said 2nd power supply terminal is a power 
supply terminal which supplies a low electrical potential difference compared with 
the electrical potential difference of the 1st power supply terminal. Said 3rd 
power supply terminal, the 4th power supply terminal, the 5th power supply 



terminal, the 6th power supply terminal, The 7th power supply terminal and each 
power supply terminal of the 8th power supply terminal do not have electrical 
installation mutually at the time of circuit actuation. Said 1st power supply 
terminal, said 2nd power supply terminal, said the 3rd power supply terminal and 
said 6th power supply terminal, Said 4th power supply terminal, said 7th power 
supply terminal, and said the 5th power supply terminal and 8th power supply 
terminal It connects through the protection component which protects from an 
electrostatic-discharge charge, respectively. Said 1st supply voltage actuation 
circuit field, The semiconductor device characterized by at least one of the 
protection components which interconnect arranging between the power supply 
terminals of said 2nd supply voltage actuation circuit field, said 3rd supply 
voltage actuation circuit field, and said 4th supply voltage actuation circuit field a 
center section or near it. 

[Claim 5] Two or more power supply terminals which supply a power source in 
said semiconductor device from the outside of a semiconductor device, Two or 
more protection components which intervene between the power supply terminal 
which supplies a low electrical potential difference among said power supply 
terminals, and other power supply terminals, and protect a semiconductor device 
from an electrostatic-discharge charge, respectively, It has two or more supply 
voltage actuation logical circuit fields constituted by the semiconductor device 
which operates, respectively with the electrical potential difference of the power 
supply terminal which supplies a power supply terminal and said low electrical 
potential difference besides the above. It is the semiconductor device 
characterized by for said each power supply terminal not having electrical 
installation mutually at the time of logical circuit actuation, and arranging at least 
one of said the protection components the center section of the semiconductor 
device, or near it. 

[Claim 6] The 1st power supply terminal and 2nd power supply terminal which 
supply a power source in a semiconductor device from the outside of a 
semiconductor device, The 3rd power supply terminal, 4th power supply terminal, 



and 5th power supply terminal which supply a power source in a semiconductor 
device from the outside of a semiconductor device, The 1st supply voltage 
actuation logical circuit field constituted by the semiconductor device which 
operates with the electrical potential difference of said 1st power supply terminal 
and said 2nd power supply terminal, The 2nd supply voltage actuation logical 
circuit field which operates considering said the 3rd power supply terminal and 
said 2nd power supply terminal as a power source, The 3rd supply voltage 
actuation logical circuit field which operates considering said the 4th power 
supply terminal and said 2nd power supply terminal as a power source, It has the 
4th supply voltage actuation logical circuit field which operates considering said 
the 5th power supply terminal and said 2nd power supply terminal as a power 
source. Said 2nd power supply terminal is a power supply terminal which 
supplies a low electrical potential difference compared with the electrical potential 
difference of the 1st power supply terminal. The potential of said 3rd power 
supply terminal, said 4th power supply terminal, and said 5th power supply 
terminal is higher than said 2nd power supply terminal electrical potential 
difference, each power supply terminal does not have electrical installation 
mutually at the time of circuit actuation, and said 2nd power supply terminal is 
received. It is the semiconductor device which interconnects through the 
protection component which said 1st power supply terminal, said 3rd power 
supply terminal, said 4th power supply terminal, and said 5th power supply 
terminal protect from an electrostatic-discharge charge, and is characterized by 
arranging at least one of said the protection components a center section or near 
it. 

[Claim 7] A protection component is the diode component or MOS which does 
not pass the current beyond the leakage current at the time of circuit actuation. 
Claim 1 which consisted of a mold transistor component or a bipolar mold 
transistor component, claim 2, claim 3, claim 4, semiconductor device according 
to claim 5 or 6. 

[Claim 8] A protection component is said claim 1 respectively formed in the 



bottom of current supply wiring to a supply voltage actuation logical circuit field, 
claim 2, claim 3, claim 4, claim 5, and a semiconductor device according to claim 
6 or 7. 

[Claim 9] The semi-conductor substrate of the 1st conductivity type, and the 1st 
high concentration diffusion field which formed on this semi-conductor substrate, 
is the semi-conductor substrate of said 1st conductivity type, and an opposite 
conductivity type, and was constituted from a polygonal configuration to said 
semi-conductor substrate front face, Carry out insertion arrangement of the 
component isolation region of the fixed distance which counters with the side of 
the 1st high concentration diffusion field of this polygon, and functions as an 
electrostatic-discharge charge protection component, and it has said 1st high 
concentration diffusion field and the 2nd high concentration diffusion field which 
has a polygonal configuration with this conductivity type. Each side of said 1st 
high concentration diffusion field prepares the protection component of the 
polygonal side and an equivalent number by countering with said 2nd high 
concentration diffusion field and diffusion field of isomorphism. Said protection 
component formed each side is a semiconductor device characterized by 
considering as connection used as the energization path of the electrostatic- 
discharge charge between different power systems. 

[Claim 10] The semiconductor device characterized by for two or more circuit 
fields which have two or more MOS transistor components which have two or 
more electrical-potential-difference pressure-proofing, and are operating by 
different supply voltage network existing, and the electrostatic-discharge 
protection component to at least one supply voltage actuation logical circuit 
constituting by the MOS transistor component of low-battery pressure-proofing 
among said two or more MOS transistor components to said two or more circuit 
fields. 

[Claim 11] Claim 1 which the protection component equipped with two or more 
kinds of electrical-potential-difference proof-pressure MOS transistor components, 



claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, claim 8, a semiconductor 
device according to claim 9 or 10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which 
has the protection gestalt which prevents the electrostatic discharge in the 
semiconductor device which has many power systems with at least three power 
systems. Moreover, it is related with the semiconductor device which has 
effectively an electrostatic-discharge prevention gestalt using the high proof- 
pressure semiconductor device prepared in order to cope with the high voltage 
signal of the formation of low-battery pressure-proofing of the semiconductor 
device by detailed-izing of a semiconductor device, and the circumference circuit 
which connects a semiconductor device. 
[0002] 

[Description of the Prior Art] Conventionally, as an electrostatic-discharge 
prevention circuit technique in the semiconductor device which has two or more 



power systems, especially a semi-conductor logical circuit, JP, 6-5705, B, JP,7- 
106455A JP,8-321586,A, JP,8-316418,A, JP,9-139466,A, and JP,10-50932,A 
exist. The point of the technique indicated in each official report is following two. 

(1) Energize an electrostatic-discharge charge between each power system, and 
prepare the protection component which secures the path to a grounding point. 
(An energization path is not asked about the number of stages of the protection 
component on a par with a serial, parasitism resistance of wiring, etc. (JP,7- 
106455,A, JP,8-316418,A, JP,9-139466,A).) 

(2) by being characterized by forming a common discharge ray to two or more 
power systems, the electrostatic-discharge charge was energized and the 
protection element number on the path to a grounding point was set to two - 
carry out an electrostatic-discharge protection gestalt (JP, 8-321 586,A, JP,10- 
50932,A). 

[0003] Each technique is explained below. First, although it is the technique of 
the conventional example (1), it explains using the circuitry of LSI shown in 
drawing 1 1 . In drawing 1 1 , a VSS power source has four lines, VSS1 , VSS2, 
VSS3, and VSS4, and a VDD power source has four lines, VDD1 , VDD2, VDD3, 
and VDD4. The logical circuit area shown by 11 in the chip area shown by C1 
outside shows the area of the LSI circumference. Here, supposing it grounds 
VDD1 temporarily and a forward electrostatic-discharge charge is impressed to 
VDD3, positive charge goes to the touch-down edge. At this time, one of the 
energization paths passes the protection component of G23 from VDD3, and it 
passes along wiring of VDD2, passes the protection component of G22 further, 
and flows to the earth terminal of VDD1. As another energization path, the 
protection component of G1 1 is passed from VDD3, and it passes along wiring of 
VSS1, and reaches to the earth terminal of VDD1 through the protection 
component of G1 further. It determines which path is energized by the resistance 
component of the property of a protection component, and a wiring path, and the 
capacity component. Although this example showed the case where energized 
two protection components and an electrostatic-discharge charge was missed, 



by LSI which has two or more electrical power systems similarly, more protection 
components will be energized and an electrostatic-discharge charge will be 
missed. 

[0004] Next, although it is the circuit technique of the conventional example (2), 
the example of LSI circuitry is shown to drawing 12 . The discharge ray LA 1 
which is newly common wiring for discharge to the method of drawing 1 1 is 
formed out of the external terminal around chip area, and the protection 
component G40 is formed between an external terminal and a discharge ray LA 
1. By this method, it considers that an electrostatic-discharge charge misses a 
charge through the common discharge ray LA 1, and however an electrical 
power system may exist and it may impress an electrostatic-discharge charge to 
which terminal, it becomes possible to miss a charge only through a maximum of 
two protection components. 

[0005] the N+ diffusion field n1 fundamentally shown in drawing 5 by the CMOS 
process on the other hand although it came out about the component 
configuration of an electrostatic-discharge protection component, and a P-mold - 
it becomes the Nch mold MOS transistor configuration which consists of N+ 
diffusion fields n1, N+ diffusion fields n2, and the gates Ga1 shown by the NPN 
bipolar configuration which consists of a well p2, an N+ diffusion field n2, and a 
P+ diffusion field p1 , or drawing 6 . Of course, the PNP bipolar configuration and 
Pch mold MOS transistor configuration which made the polarity of a diffusion field 
and a well reverse are also used by the case. When these circuits are used as a 
device layout pattern, there is a Kushigata configuration of drawing 7 generally 
known and drawing 8 (A). Moreover, the mesh gate protection component which 
made the gate electrode (or separation area of a diffusion field) of a transistor the 
shape of a mesh, and the protection component configuration further considered 
as the polygon or the circular gate configuration are proposed. 
[0006] In order to, improve the property at the time of missing the electrostatic- 
discharge charge of a protection component on the other hand and to make 
protection component area small, addition of a production process and addition 



of a mask pattern are performed. 
[0007] 

[Problem(s) to be Solved by the Invention] In LSI which has two or more 
electrical power systems on 1 device, the technical problem which this invention 
solves minimizes the increment in area for the device protection from an 
electrostatic-discharge charge, and performs it. 

[0008] First, a protection component is explained first and the detail of a technical 
problem is shown after that. The configuration of a protection component is the 
bipolar mold transistor or MOS it was indicated by drawing 5 and drawing 6 that 
already stated. It consists of mold transistors. When LSI is performing the usual 
actuation, with the bipolar mold transistor of drawing 5 , a collector terminal is 
connected with the substrate used as a base terminal, and since the reverse bias 
pressure-proofing of the semi-conductor junction of N+ and P- constituted by an 
emitter terminal and the base terminal is an electrical potential difference more 
than absolute maximum rating, the current beyond the leakage current is not 
generated. On the other hand, it is MOS. In the case of a mold transistor, the 
gate electrode is always turned off, when LSI is performing the usual actuation, 
since it connects with the source of a transistor. MOS The actuation at the time of 
electrostatic-discharge charge impression of the protection component at the 
time of constituting from a mold transistor becomes being the same as that of a 
bipolar transistor. An electrostatic-discharge charge has straight polarity or 
negative polarity, and, therefore, potential and the amount of charges differ from 
the transient characteristic on a time-axis for an electrification object or a 
discharge path. When explaining actuation of a protection component, the 
electrostatic discharge of positive charge and a negative charge is shown. 
[0009] MOS of drawing 6 A property when the electrostatic-discharge charge 
which has straight polarity in the drain D1 of a mold transistor is impressed is 
shown in the property graph of drawing 10 . It becomes a reverse bias, and the 
potential difference of a drain D1 and the source S1 (substrate potential) reaches 
fixed potential, and sometimes produces avalanche breakdown, and the diode 



which consists of the diffusion fields D1 and the P-substrates p2 of N+ begins to 
pass a current from a drain to a substrate and the source. At this time, the 
potential difference of a drain D1 and the source S1 is mostly fixed by the low 
battery from the potential which produced avalanche breakdown. Furthermore, if 
drain D1 potential is raised, destruction of the protection component itself will 
arise at the time of the secondary breakdown current shown in the property 
graph of drawing 10 , and secondary breakdown voltage. The property of the 
protection component shown by drawing 10 is also called snapback property, 
and serves as avalanche breakdown potential about 10V-15V in a detailed 
process in recent years, and secondary breakdown voltage and a current are 
dozens ofmA/micrometer per unit gate width before and after 2 - 3V. It becomes 
extent. On the other hand, when the electrostatic-discharge charge which has 
negative polarity in the drain D1 of a MOS transistor is impressed, the diode of 
N+ diffusion field D1 and the P-substrate p2 serves as a forward bias, and the 
potential difference between the both-ends children of diode is about 0.7V. 
Potential is fixed almost uniformly in a current with extent at the beginning of a 
sink. There are many amounts of currents which can generally pass the forward 
bias. 

[0010] It is important to take into consideration the parasitic element component 
of wiring from an external terminal to a protection component and the parasitic 
element component of wiring to other usual circuits in addition to the above 
protection component property. Although the amount of currents by the 
electrostatic-discharge charge generally number A Flows, it is required to 
consider as the value to which the potential of an energization path is determined 
by the sum of the fixed potential at the time of the rise and protection component 
of potential by the parasitism resistance component energizing, and this potential 
does not exceed pressure-proofing of a semiconductor device. Moreover, to 
timing until a protection component begins to pass a current, in order [ which 
does not require potential for other semiconductor devices ] to delay a potential 
rise like, also making a capacity component add by the case is considered. By 



this invention, it solves mainly about the three following points to the gestalt 
which protects a semiconductor device from the above electrostatic-discharge 
charge. 

[001 1] An electrostatic-discharge charge is energized between each power 
system of the conventional example (1) explained in the Prior art, and the 
technical problem of a protection gestalt that the path to a grounding point is 
secured is explained using drawing 1 1 . First, temporarily, supposing it impresses 
an electrostatic-discharge charge to OUT1 by making VDD3 into a grounding 
point, a charge will reach even to VDD3 terminal through the protection 
component G2, the protection component G21, and the protection component 
G24. If the fixed electrical potential difference at the time of a protection 
component energizing is set to 2V, since it has a three-element serial, the 
potential difference of 6V has been produced. Parasitism resistance of the path 
to energize is 100 micrometers in sheet resistance 0.1 ohm/**, and a wire length 
about 20mm (the semiconductor device of 10mm**, the terminal and assumption 
which counter), and wiring width of face. It will be set to about 20ohms if it carries 
out. 

[0012] If the current by the electrostatic-discharge charge is set to 1A, the 
potential of 20V will occur in wiring parasitism resistance. The potential by the 
protection component and wiring parasitism resistance is total 26V. It becomes. 
Here, since diode L1P1D1 formed of the substrate and diffusion field of Pch 
transistor L1 P1 of an internal circuitry (logical circuit field L1) will pass a current 
only by the potential difference of 0.7V with forward direction potential supposing 
the electrostatic-discharge charge has negative polarity, it can assume that the 
potential beyond 16V is built over the gate voltage of Pch transistor L3P1 of the 
logical circuit field L3. MOS in a detailed process in recent years If instant gate 
pressure-proofing of a transistor considers as about 16V, it will be considered 
easily that gate destruction of a Pch transistor arises. 
[0013] If two or more power systems are furthermore assumed, two or more 
protection components will be connected with a serial, and we are anxious about 



the potential difference occurring more. 

[0014] On the other hand, a detail is explained about the conventional example 
(2) explained in the Prior art using drawing 12 . In the case of drawing 12 , the 
number of stages of the protection component of the path which misses an 
electrostatic-discharge charge is reduced. Therefore, having formed the common 
discharge ray LA 1 separately can call it the greatest description. However a 
power system may increase, since a maximum of two protection components are 
[ only connecting with a serial, and ], the rise of the electrical potential difference 
by the protection component is only 4V in an above-mentioned example. 
However, the increment in layout area cannot be denied by being unable to 
reduce parasitism resistance of the discharge ray on the path which misses an 
electrostatic-discharge charge also by this method, and preparing wiring 
separately. 

[0015] As a protection component layout, there are the Kushigata layout 
configuration and mesh mold layout with either configuration of the bipolar mold 
transistor of drawing 5 and the MOS transistor of drawing 6 of drawing 7 and 
drawing 8 (A). N+ semi-conductor diffusion field, and p1-p3 n1-n8 P+ semi- 
conductor diffusion field, A bipolar mold transistor emitter terminal and C1 E1 A 
bipolar mold transistor collector terminal, D1 is MOS. A mold transistor drain 
terminal and S1 MOS transistor source terminal, Ga1 and Ga2 As for 
semiconductor device keepout areas other than a protection component near the 
protection component, and v1 and v2, for a MOS transistor gate terminal and r1, 
substrate resistance and r2 are [ a diffusion field-aluminum wiring contact 
component and vp1 ] gate electrode-aluminum wiring contact components. 
[0016] Although the Kushigata layout configuration is a layout currently used 
conventionally and a mesh mold is the comparatively new layout technique, all 
are the protection components between two potential systems. Here, the 
protection component layout area between 5 electrical power systems is 
calculated using drawing 8 (A). It is 200 micrometers about the width of face of 
the side of the diffusion field which counters. It is 0.5 micrometers about spacing 



of the diffusion field which counters. When forming a protection component in the 
mutual one between [ of five lines ] power sources, with the Kushigata protection 
component, it becomes the configuration of drawing 8 (A). For other diffusion 
fields of the diffusion field of a protection component, if width of face of the side 
which does not counter is set to 10 micrometers, the protection component layout 
area of drawing 8 (A) is 200 micrometers to 1 15 micrometers and a lengthwise 
direction in a longitudinal direction. Becoming, a gross area is 23000 
micrometers. 2 It becomes. 

[0017] This invention solves the technical problem of description, and proposes 
the semiconductor device of the gestalt which can be carried out easily. 
[0018] Therefore, any electrostatic-discharge charges are offering the 
semiconductor device which becomes possible [ reducing the parasitism 
resistance components of the energization path of an electrostatic-discharge 
charge by considering a protection component as three or less steps of 
connection at a serial, and arranging the protection component between power 
sources on an LSI core or the outskirts of it ] in LSI to which the 1st purpose of 
this invention has many power systems. 

[0019] It is offering the semiconductor device which the 2nd purpose's can 
secure the energization path of the electrostatic-discharge charge which minded 
the protection component by making into a terminal node power-source wiring 
common when at least one common power source's exists by LSI which has 
many power systems, can carry out the number of stages from which a 
protection component's becomes in-series at this time to four steps, and can 
reduce a protection component total. 

[0020] It is offering the semiconductor device which enables reduction of the 
protection component area by the 3rd purpose's making the configuration of a 
protection component a polygon, and making connection of the protection 
component of each side another electrical power system. 
[0021] The 4th purpose is offering the semiconductor device which can miss 
smoothly the static electricity charge by low-battery pressure-proofing and the 



low-battery clamp component to an earth terminal using having two electrical- 
potential-difference pressure-proofing on a semiconductor device having been 
generalized effectively, when the signal level of the semiconductor device 
circumference does not change to the fall of the supply voltage of the 
semiconductor device by detailed-izing in recent years of operation. 
[0022] 

[Means for Solving the Problem] Two or more power supply terminals with which 
a semiconductor device according to claim 1 supplies a power source in a 
semiconductor device from the outside of a semiconductor device, Two or more 
1st protection components which intervene between the power supply terminal 
which supplies a low electrical potential difference among power supply terminals, 
and other power supply terminals, and protect a semiconductor device from an 
electrostatic-discharge charge, respectively, Two or more 2nd protection 
components which intervene between the power supply terminals which supply a 
low electrical potential difference, and protect from an electrostatic-discharge 
charge to each power supply terminal, It has two or more supply voltage 
actuation logical circuit fields constituted by the semiconductor device which 
operates, respectively with the electrical potential difference of the power supply 
terminal which supplies other power supply terminals and low electrical potential 
differences. It is characterized by for each power supply terminal not having 
electrical installation mutually at the time of logical circuit actuation, and 
arranging at least one of the protection components a center section or near it. 
[0023] According to the semiconductor device according to claim 1, the path 
which misses impression of the charge by static electricity to an earth terminal is 
securable by restricting the number of stages of a protection component, and 
arranging a protection component, using power-source wiring into an actual 
circuit effectively. 

[0024] The 1st power supply terminal and 2nd power supply terminal with which 
a semiconductor device according to claim 2 supplies a power source in a 
semiconductor device from the outside of a semiconductor device, The 3rd 



power supply terminal, 4th power supply terminal, and 5th power supply terminal 
which supply a power source in a semiconductor device from the outside of a 
semiconductor device, The 1st supply voltage actuation logical circuit field 
constituted by the semiconductor device which operates with the electrical 
potential difference of the 1st power supply terminal and the 2nd power supply 
terminal, The 2nd supply voltage actuation logical circuit field which operates 
considering the 3rd power supply terminal and 2nd power supply terminal as a 
power source, The 3rd supply voltage actuation logical circuit field which 
operates considering the 4th power supply terminal and 2nd power supply 
terminal as a power source, It has the 4th supply voltage actuation logical circuit 
field which operates considering the 5th power supply terminal and 2nd power 
supply terminal as a power source. The 2nd power supply terminal is a power 
supply terminal which supplies a low electrical potential difference compared with 
the electrical potential difference of the 1st power supply terminal. The potential 
of the 3rd power supply terminal, the 4th power supply terminal, and the 5th 
power supply terminal is higher than the 2nd power supply terminal electrical 
potential difference. Each power supply terminal does not have electrical 
installation mutually at the time of logical circuit actuation. Between the 1st power 
supply terminal and the 2nd power supply terminal, Between the 3rd power 
supply terminal, between the 2nd power supply terminal and the 4th power 
supply terminal, between the 2nd power supply terminal and the 5th power 
supply terminal, and the 2nd power supply terminal It connects through the 
protection component which protects from an electrostatic-discharge charge, 
respectively. The 1st power supply terminal, the 3rd power supply terminal, the 
4th power supply terminal, and the 5th power supply terminal It connects 
mutually through the protection component which protects from an electrostatic- 
discharge charge to each power supply terminal, and is characterized by 
arranging at least one of the protection components a center section or near it. 
[0025] According to the semiconductor device according to claim 2, there is the 
same effectiveness as claim 1. 



[0026] Two or more power supply terminals with which a semiconductor device 
according to claim 3 supplies a power source in a semiconductor device from the 
outside of a semiconductor device, Two or more supply voltage actuation logical 
circuit fields constituted by the semiconductor device which operates considering 
the power supply terminal in each set as a power source by a power supply 
terminal becoming two or more sets of pairs, It has two or more protection 
components which intervene between the power supply terminals in each set, 
and protect from an electrostatic-discharge charge, respectively. It is 
characterized by for each power supply terminal not having electrical installation 
mutually at the time of logical circuit actuation, and arranging at least one of the 
protection components a center section or near it. 

[0027] According to the semiconductor device according to claim 3, there is the 
same effectiveness as claim 1. 

[0028] The 1st power supply terminal and 2nd power supply terminal with which 
a semiconductor device according to claim 4 supplies a power source in a 
semiconductor device from the outside of a semiconductor device, The 3rd 
power supply terminal which supplies a power source in a semiconductor device 
from the outside of a semiconductor device, the 4th power supply terminal, the 
5th power supply terminal, the 6th power supply terminal, the 7th power supply 
terminal, and the 8th power supply terminal, The 1st supply voltage actuation 
logical circuit field constituted by the semiconductor device which operates with 
the electrical potential difference of the 1st power supply terminal and the 2nd 
power supply terminal, The 2nd supply voltage actuation logical circuit field which 
operates considering the 3rd power supply terminal and 6th power supply 
terminal as a power source, The 3rd supply voltage actuation logical circuit field 
which operates considering the 4th power supply terminal and 7th power supply 
terminal as a power source, It has the 4th supply voltage actuation logical circuit 
field which operates considering the 5th power supply terminal and 8th power 
supply terminal as a power source. The 2nd power supply terminal is a power 
supply terminal which supplies a low electrical potential difference compared with 



the electrical potential difference of the 1st power supply terminal. The 3rd power 
supply terminal, the 4th power supply terminal, the 5th power supply terminal, the 
6th power supply terminal, The 7th power supply terminal and each power supply 
terminal of the 8th power supply terminal do not have electrical installation 
mutually at the time of circuit actuation. A power supply terminal, the 2nd power 
supply terminal and the 3rd power supply terminal, the 6th power supply terminal 
and the 4th power supply terminal, the 7th power supply terminal, and the 1st 
power supply terminal and 8th power supply terminal [ 5th ] It connects through 
the protection component which protects from an electrostatic-discharge charge, 
respectively. The 1st supply voltage actuation circuit field, It is characterized by 
at least one of the protection components which interconnect arranging between 
the power supply terminals of the 2nd supply voltage actuation circuit field, the 
3rd supply voltage actuation circuit field, and the 4th supply voltage actuation 
circuit field a center section or near it. 

[0029] According to the semiconductor device according to claim 4, there is the 
same effectiveness as claim 1. 

[0030] Two or more power supply terminals with which a semiconductor device 
according to claim 5 supplies a power source in a semiconductor device from the 
outside of a semiconductor device, Two or more protection components which 
intervene between the power supply terminal which supplies a low electrical 
potential difference among power supply terminals, and other power supply 
terminals, and protect a semiconductor device from an electrostatic-discharge 
charge, respectively, It has two or more supply voltage actuation logical circuit 
fields constituted by the semiconductor device which operates, respectively with 
the electrical potential difference of the power supply terminal which supplies 
other power supply terminals and low electrical potential differences. It is 
characterized by for each power supply terminal not having electrical installation 
mutually at the time of logical circuit actuation, and arranging at least one of the 
protection components a center section or near it. 
[0031] When it is the logical circuit configuration which shared one of one 



electrical power system among many electrical power systems in a 
semiconductor device according to the semiconductor device according to claim 
5, it is possible to reduce a protection element number in addition to the 
effectiveness of claim 1 . 

[0032] The 1st power supply terminal and 2nd power supply terminal with which 
a semiconductor device according to claim 6 supplies a power source in a 
semiconductor device from the outside of a semiconductor device, The 3rd 
power supply terminal, 4th power supply terminal, and 5th power supply terminal 
which supply a power source in a semiconductor device from the outside of a 
semiconductor device, The 1st supply voltage actuation logical circuit field 
constituted by the semiconductor device which operates with the electrical 
potential difference of the 1st power supply terminal and the 2nd power supply 
terminal, The 2nd supply voltage actuation logical circuit field which operates 
considering the 3rd power supply terminal and 2nd power supply terminal as a 
power source, The 3rd supply voltage actuation logical circuit field which 
operates considering the 4th power supply terminal and 2nd power supply 
terminal as a power source, It has the 4th supply voltage actuation logical circuit 
field which operates considering the 5th power supply terminal and 2nd power 
supply terminal as a power source. The 2nd power supply terminal is a power 
supply terminal which supplies a low electrical potential difference compared with 
the electrical potential difference of the 1st power supply terminal. The potential 
of the 3rd power supply terminal, the 4th power supply terminal, and the 5th 
power supply terminal is higher than the 2nd power supply terminal electrical 
potential difference, each power supply terminal does not have electrical 
installation mutually at the time of circuit actuation, and the 2nd power supply 
terminal is received. It interconnects through the protection component which the 
1st power supply terminal, the 3rd power supply terminal, the 4th power supply 
terminal, and the 5th power supply terminal protect from an electrostatic- 
discharge charge, and is characterized by arranging at least one of the protection 
components the center section of the semiconductor device, or near it. 



[0033] According to the semiconductor device according to claim 6, there is the 
same effectiveness as claim 5. 

[0034] A semiconductor device according to claim 7 is the diode component or 
MOS to which a protection component does not pass the current beyond the 
leakage current in claim 1, claim 2, claim 3, claim 4, claim 5, or claim 6 at the 
time of circuit actuation. It consists of a mold transistor component or a bipolar 
mold transistor component. 

[0035] According to the semiconductor device according to claim 7, there is the 
same effectiveness as claim 1, claim 2, claim 3, claim 4, claim 5, or claim 6. 
[0036] In claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, or claim 7, as for a 
semiconductor device according to claim 8, a protection component is 
respectively formed in the bottom of current supply wiring to a supply voltage 
actuation logical circuit field. 

[0037] According to the semiconductor device according to claim 8, there is the 
same effectiveness as claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, or 
claim 7. 

[0038] The 1st high concentration diffusion field which formed the semiconductor 
device according to claim 9 on the semi-conductor substrate of the 1st 
conductivity type, and this semi-conductor substrate, is the semi-conductor 
substrate of the 1st conductivity type, and an opposite conductivity type, and was 
constituted from a polygonal configuration to the semi-conductor substrate front 
face, Carry out insertion arrangement of the component isolation region of the 
fixed distance which counters with the side of the 1st high concentration diffusion 
field of this polygon, and functions as an electrostatic-discharge charge 
protection component, and it has the 1st high concentration diffusion field and the 
2nd high concentration diffusion field which has a polygonal configuration with 
this conductivity type. It is characterized by considering the protection component 
which prepares the protection component of the polygonal side and an equivalent 
number, and is formed each side as connection used as the energization path of 
the electrostatic-discharge charge between different power systems, when each 



side of the 1st high concentration diffusion field counters with the 2nd high 

concentration diffusion field and the diffusion field of isomorphism. 

[0039] According to the semiconductor device according to claim 9, it becomes 

possible to reduce area further by considering the component configuration of a 

multi-electrical power system protection component as a polygonal mesh 

configuration. 

[0040] It is characterized by for two or more circuit fields which have two or more 
MOS transistor components which have two or more electrical-potential- 
difference pressure-proofing, and are operating by different supply voltage 
network existing, and the electrostatic-discharge protection component to at least 
one supply voltage actuation logical circuit constituting a semiconductor device 
according to claim 10 by the MOS transistor component of low-battery pressure- 
proofing among two or more MOS transistor components to two or more circuit 
fields. 

[0041] According to the semiconductor device according to claim 10, when the 
signal level of the semiconductor device circumference does not change to the 
fall of the supply voltage of the semiconductor device by detailed-izing in recent 
years of operation, it is possible to reduce the potential difference at the time of 
having two electrical-potential-difference pressure-proofing on a semiconductor 
device energizing for a protection component, using to have become common 
effectively, and the potential difference rise from the static electricity charge 
impression terminal to an earth terminal can be lowered. 
[0042] As for a semiconductor device according to claim 1 1, a protection 
component is equipped with two or more kinds of electrical-potential-difference 
proof-pressure MOS transistor components in claim 1, claim 2, claim 3, claim 4, 
claim 5, claim 6, claim 7, claim 8, claim 9, or claim 10. 

[0043] According to the semiconductor device according to claim 11, there is the 
same effectiveness as claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, or claim 10. 
[0044] 



[Embodiment of the Invention] The operation gestalt of the technique using the 
aforementioned means which carries out technical-problem solution is shown 
below to the technical problem of the conventional technique. 
[0045] (Gestalt 1 of operation) The gestalt of the 1st operation corresponding to 
claims 1-4 of this invention is explained using drawing 1 and drawing 2 . Drawing 
1 and drawing 2 show the chip of LSI typically, respectively. In these drawings 
VDD1-VDD4, and VSS1-VSS4 A power system, A signal input terminal, and 
OUT1-OUT4 IN1-IN4 A signal output terminal, IO-P1 - IO-P8, IO-N1 - IO-N8 of 
the logical circuit field where an electrostatic-discharge protection component is 
supplied to an input signal, the component from which an output signal circuit is 
constituted, and G1-G36 from each electrical power system, and a power source 
is supplied to L1 -L4, and C1 1 are [ a semiconductor device frame and 1 1 ] 
internal logical circuit fields. 

[0046] It had the logical circuit part shown by 11 in the LSI chip shown by C1, and 
the input / output terminal, or the current supply terminal of an external signal is 
prepared around the chip (in this invention, the convention has not been carried 
out to profit about preparing a terminal in the LSI exterior). Although 
semiconductor devices, such as a transistor, are connected to each terminal 
needless to say, the protection component which protects a semiconductor 
device from excessive charges, such as external static electricity, with it is 
prepared. A semiconductor device is IO-P1 and IO-P2.... They are IO-P8, IO-N1, 
and IO-N2.... It is shown by IO-N8. The protection component connected is G1, 
G2, and G3.... G36 shows. The term of a Prior art already shows the function of a 
protection component. Some which serve as the description in this invention are 
to form the protection components G25 and G26 in drawing 1 in the logical circuit 
part inside [ 11 ] the chip of LSI. With the gestalt of drawing 1 1 mentioned already 
by the Prior art, as already stated, when it had two or more electrical power 
systems, and it prepared two or more protection components in a serial and big 
parasitism resistance attachment ****** made an electrostatic-discharge charge 
energize, it already stated that it is possible to give an excessive charge in part to 



a semiconductor device. The case where an electrostatic-discharge charge was 
impressed to OUT1 by making VDD3 into a grounding point, using drawing 11 as 
an example was explained. The same conditions show the case where the 
configuration of drawing 1 is used. When VDD3 is grounded and the seal of 
approval of the electrostatic-discharge charge is carried out to OUT1, a charge 
energizes the protection components G4 and G25, and reaches VDD3. the 
potential produced by the protection component connected to the serial at this 
time - a total of 4 - V it is . Moreover, since the protection component is 
prepared in the logical circuit part inside [ 11 ] a chip, a wire length becomes short. 
If it is a chip size equivalent to said example, it will be considered wire-length 
extent of 10mm. Moreover, it is 100 micrometers about the wiring width of face of 
the power-source trunk of LSI inside LSI. Parasitism resistance is 10ohms, when 
it carries out, it laps with power-source wiring and a protection component is 
formed. Supposing the current of 1 A arises for the path which makes an 
electrostatic-discharge charge energize, the potential difference over the earth 
terminal of a charge impression terminal is 14V. Although the protection 
component of the adjoining electrical power system is good to arrange to the field 
which adjoins like the protection components G21, G22, G23, and G24, the thing 
which were mentioned above to the electrical power system field not adjoining 
and for which the impedance of a component is lowered like is important. 
[0047] The circuit shown in drawing 2 is the case where the common power 
source VSS1 of drawing 1 is divided to four VSS(s). Also in this case, similarly, 
the number of the protection component by which one is connected to a serial by 
having formed the protection components G25, G26, G31-G36 in the logical 
circuit part inside [ 11 ] a chip to a different electrical power system not adjoining 
is reduced, and wiring parasitism resistance is reduced by one side. 
[0048] Thus, the 1st power supply terminal (VDD1) and 2nd power supply 
terminal (VSS1) which supply a power source in a semiconductor device from the 
outside of a semiconductor device in drawing 1 with the gestalt of the 1st 
operation, The 3rd power supply terminal (VDD2), 4th power supply terminal 



(VDD3), and 5th power supply terminal (VDD4) which supply a power source in a 
semiconductor device from the outside of a semiconductor device, The 1st 
supply voltage actuation logical circuit field (L1) constituted by the semiconductor 
device which operates with the electrical potential difference of the 1st power 
supply terminal (VDD1) and the 2nd power supply terminal (VSS1), The 2nd 
supply voltage actuation logical circuit field (L2) which operates considering the 
3rd power supply terminal (VDD2) and 2nd power supply terminal (VSS1) as a 
power source, The 3rd supply voltage actuation logical circuit field (L3) which 
operates considering the 4th power supply terminal (VDD3) and 2nd power 
supply terminal (VSS1) as a power source, It has the 4th supply voltage 
actuation logical circuit field (L4) which operates considering the 5th power 
supply terminal (VDD4) and 2nd power supply terminal (VSS1) as a power 
source. The 2nd power supply terminal (VSS1) is a power supply terminal which 
supplies a low electrical potential difference compared with the electrical potential 
difference of the 1st power supply terminal (VDD1). The potential of the 3rd 
power supply terminal (VDD2), the 4th power supply terminal (VDD3), and the 
5th power supply terminal (VDD4) is higher than the 2nd power supply terminal 
(VSS1) electrical potential difference. Each power supply terminal does not have 
electrical installation mutually at the time of logical circuit actuation. Between the 
1 st power supply terminal (VDD1 ) and the 2nd power supply terminal (VSS1 ), 
Between the 3rd power supply terminal (VDD2), between the 2nd power supply 
terminal (VSS1) and the 4th power supply terminal (VDD3), and the 2nd power 
supply terminal (VSS1), Between the 5th power supply terminal (VDD4) and the 
2nd power supply terminal (VSS1) It connects through the protection component 
which protects from an electrostatic-discharge charge, respectively. The 1st 
power supply terminal (VDD1), It connected mutually through the protection 
component which protects from an electrostatic-discharge charge to each power 
supply terminal, and the 3rd power supply terminal (VDD2), the 4th power supply 
terminal (VDD3), and the 5th power supply terminal (VDD4) arrange at least one 
of the protection components a center section or near it. 



[0049] Moreover, the 1st power supply terminal (VDD1) and 2nd power supply 
terminal (VSS1) which supply a power source in a semiconductor device from the 
outside of a semiconductor device in drawing 2 , The 3rd power supply terminal 
which supplies a power source in a semiconductor device from the outside of a 
semiconductor device (VDD2), The 4th power supply terminal (VDD3), the 5th 
power supply terminal (VDD4), the 6th power supply terminal (VSS2), the 7th 
power supply terminal (VSS3), and the 8th power supply terminal (VSS4), The 
1st supply voltage actuation logical circuit field (L1) constituted by the 
semiconductor device which operates with the electrical potential difference of 
the 1st power supply terminal (VDD1) and the 2nd power supply terminal (VSS1), 
The 2nd supply voltage actuation logical circuit field (L2) which operates 
considering the 3rd power supply terminal (VDD2) and 6th power supply terminal 
(VSS2) as a power source, The 3rd supply voltage actuation logical circuit field 
(L3) which operates considering the 4th power supply terminal (VDD3) and 7th 
power supply terminal (VSS3) as a power source, It has the 4th supply voltage 
actuation logical circuit field (L4) which operates considering the 5th power 
supply terminal (VDD4) and 8th power supply terminal (VSS4) as a power source. 
The 2nd power supply terminal (VSS1) is a power supply terminal which supplies 
a low electrical potential difference compared with the electrical potential 
difference of the 1st power supply terminal (VDD1). The 3rd power supply 
terminal (VDD2), the 4th power supply terminal (VDD3), the 5th power supply 
terminal (VDD4), The 6th power supply terminal (VSS2), the 7th power supply 
terminal (VSS3), and each power supply terminal of the 8th power supply 
terminal (VSS4) do not have electrical installation mutually at the time of circuit 
actuation. A power supply terminal (VDD1), the 2nd power supply terminal 
(VSS1), the 1st power supply terminal (VDD2) and 6th power supply terminal 
(VSS2), [ 3rd ] A power supply terminal (VDD3), the 7th power supply terminal 
(VSS3), and the 4th power supply terminal (VDD4) and 8th power supply 
terminal (VSS4) [ 5th ] It connects through the protection component which 
protects from an electrostatic-discharge charge, respectively. The 1st supply 



voltage actuation circuit field (L1), At least one of the protection components 
which interconnect arranges between the power supply terminals of the 2nd 
supply voltage actuation circuit field (L2), the 3rd supply voltage actuation circuit 
field (L3), and the 4th supply voltage actuation circuit field (L4) a center section 
or near it. 

[0050] (Gestalt 2 of operation) The gestalt of the 2nd operation corresponding to 
claims 5 and 6 of this invention when an electrical power system increases 
further in the gestalt of the 1st operation is shown in drawing 4 . G37 and G38 
are protection components, and others are the same as the gestalt of the 1st 
operation. 

[0051] First, drawing 3 shows the insertion gestalt of the protection component to 
the electrical power system not adjoining. 20 protection components G37 
inserted in the logical circuit part inside [ 11 ] a chip exist. It is effective to prepare 
a protection component in the interior 11 of a chip to the electrical power system 
which does not adjoin as the gestalt of the 1st operation already described, when 
reducing the number of stages of the protection component linked to reducing 
parasitism resistance components and a serial, and when protecting a 
semiconductor device from an electrostatic-discharge charge, it is effective. 
However, increase of the chip area of LSI arises because a protection 
component increases by the increment in a power system. 
[0052] Then, when there is at least one common power source, the case where 
the number of protection components is reduced by making the share power 
source into a terminal node is shown in drawing 4 . In drawing 4 , since VSS1 is 
used as the share power source, the number of the protection component G38 is 
reduced by only eight lines. The power supply terminal which exists like the case 
of the above-mentioned example is grounded, and suppose that the electrostatic- 
discharge charge was impressed to the terminal of arbitration. In the above- 
mentioned example, when an electrostatic-discharge charge was impressed to 
an output terminal OUT1, the charge was energized to VDD1 power-source 
wiring through the protection component, and the charge was missed through the 



protection component to the grounding point of the earth terminal of VDD3. 
Energizing the protection component G38 by the side of VDD5 further once 
through VSS1 wiring, after a charge's energizing to power-source wiring of VDD1 
and energizing for one protection component G38 by the case where VDD5 of 
drawing 4 is used as an earth terminal as an example of the gestalt of the 2nd 
operation, a charge will escape at the touch-down edge VDD5. Although drawing 
1 showed share power-source wiring and it usually wires near the periphery of a 
chip C1 like about invention shown with the gestalt of the 2nd operation It is 
effective when forming an electrostatic-discharge path, in case the parasitism 
resistance components at the time of forming the protection between power 
sources in the electrical power system which counters on a chip can be reduced, 
it prepares in the interior of the chip in which the external terminal of a common 
power source was shown by 11 and a DC power supply is supplied. 
[0053] Thus, the semiconductor device in the gestalt of the 2nd operation It has 
the 1st power supply terminal (VDD1) and 2nd power supply terminal (VSS1) 
which supply a power source in a semiconductor device from the outside of a 
semiconductor device. The 1st supply voltage actuation logical circuit field 
constituted by the semiconductor device which the 2nd power supply terminal 
(VSS1) is a power supply terminal which supplies a low electrical potential 
difference compared with the electrical potential difference of the 1st power 
supply terminal (VDD1), and operates with the electrical potential difference of 
the two above-mentioned power supply terminals, In addition, it has the 3rd 
power supply terminal (VDD2), 4th power supply terminal (VDD3), 5th power 
supply terminal (VDD4), 6th power supply terminal (VDD5), 7th power supply 
terminal (VDD6), and 8th power supply terminal (VDD7) which supply a power 
source in a semiconductor device from the outside of a semiconductor device. 
The potential of the 3rd power supply terminal (VDD2), the 4th power supply 
terminal (VDD3), the 5th power supply terminal (VDD4), the 6th power supply 
terminal (VDD5), the 7th power supply terminal (VDD6), and the 8th power 
supply terminal (VDD7) is higher than the 2nd power supply terminal (VSS1) 



electrical potential difference. The 2nd supply voltage actuation logical circuit 
field which each power supply terminal does not have electrical installation at the 
time of circuit actuation, and operates considering the 3rd power supply terminal 
(VDD2) and 2nd power supply terminal (VSS1) as a power source, The 3rd 
supply voltage actuation logical circuit field which operates considering the 4th 
power supply terminal (VDD3) and 2nd power supply terminal (VSS1) as a power 
source, The 4th supply voltage actuation logical circuit field which operates 
considering the 5th power supply terminal (VDD4) and 2nd power supply terminal 
(VSS1) as a power source, The 5th supply voltage actuation logical circuit field 
which operates considering the 6th power supply terminal (VDD5) and 2nd power 
supply terminal (VSS1) as a power source, The 6th supply voltage actuation 
logical circuit field which operates considering the 7th power supply terminal 
(VDD6) and 2nd power supply terminal (VSS1) as a power source, Have the 7th 
supply voltage actuation logical circuit field which operates considering the 8th 
power supply terminal (VDD7) and 2nd power supply terminal (VSS1) as a power 
source, and the 2nd power supply terminal (VSS1) is received. The 1st power 
supply terminal (VDD1), the 3rd power supply terminal (VDD2), the 4th power 
supply terminal (VDD3), The 5th power supply terminal (VDD4), the 6th power 
supply terminal (VDD5), the 7th power supply terminal (VDD6), The 8th power 
supply terminal (VDD7) interconnected through the protection component which 
protects a semiconductor device from an electrostatic-discharge charge, and 
arranges at least one of the protection components a center section or near it. 
[0054] When at least one common power source exists by LSI which has many 
power systems according to the gestalt of the 2nd operation, the protection 
component number of stages by which secures the energization path of the 
electrostatic-discharge charge which minded the protection component by 
making common power-source wiring into a terminal node, and series connection 
is carried out between different power sources can be carried out to to a 
maximum of two steps, and a protection component total can be reduced. 
However, a number of stages can be carried out to three steps, four steps, or 



more than it. 

[0055] In addition, a protection component is the diode component or MOS which 
does not pass the current beyond the leakage current at the time of circuit 
actuation of a semiconductor device. It consists of a mold transistor component 
or a bipolar mold transistor component. Moreover, a protection component is 
respectively formed in the bottom of current supply wiring to a supply voltage 
actuation logical circuit field. 

[0056] (Gestalt 3 of operation) Drawing 8 and drawing 9 explain the gestalt of the 
3rd operation corresponding to claim 9 of this invention. Invention of claim 9 
constitutes each side of the protection component which consists of polygonal 
diffusion fields as a power-sources protection component of one, and serves as a 
configuration shown in drawing 8 (B) and drawing 9 as an example. It is drawing 
9 which expanded especially the field of the protection component which drawing 
8 (B) forms the power-sources protection component of five lines, and is shown 
by G39. A, B, C, D, E, and F which are contained in eye each measure by 
drawing 8 (B) show a power system, and the inside of eye measure is a diffusion 
field. Each side of a diffusion field serves as a protection component between the 
power sources which counter. The gestalt of operation of this invention is 
explained like area count of the protection component layout of Kushigata shown 
by Object of the Invention. In the protection component layout of Kushigata, the 
diffusion field had countered by width of face of 200 micrometers. Area count is 
performed on the conditions made into the opposite width of face of the same 
diffusion field also with a multi-power-source mesh mold protection component, 
the thing which were shown in drawing 8 (B) when one side of eye measure it is 
in a mesh was set to 5 micrometers and which eye measure considers as 12 
length and 22 width like - diffusion field opposite width of face of 200 
micrometers The above is secured. If spacing of the diffusion field which 
counters is set to 0.5 micrometers, area will serve as 7892.75 micrometer2. The 
layout area of the protection component layout of above-mentioned Kushigata is 
23000 micrometers. If it compares, it will become about 34.3% of layout area, 



and will become small area very much. 

[0057] Thus, the 1st high concentration diffusion field which formed on the semi- 
conductor substrate of the 1st conductivity type, and this semi-conductor 
substrate, is the semi-conductor substrate of the 1st conductivity type, and an 
opposite conductivity type, and was constituted from a gestalt of the 3rd 
operation in the polygonal configuration to the semi-conductor substrate front 
face (A), Carry out insertion arrangement of the component isolation region of the 
fixed distance which counters with the side of the 1st high concentration diffusion 
field (A) of this polygon, and functions as an electrostatic-discharge charge 
protection component, and it has the 1st high concentration diffusion field (A) and 
the 2nd high concentration diffusion field (B, C, D, E) which has a polygonal 
configuration with this conductivity type. When each side of the 1st high 
concentration diffusion field (A) counters with the 2nd high concentration diffusion 
field (B, C, D, E) and the diffusion field of isomorphism, the protection component 
of the polygonal side and an equivalent number is prepared, and the protection 
component formed each side is considered as connection used as the 
energization path of the electrostatic-discharge charge between different power 
systems. 

[0058] It enables this to reduce area further by considering the component 
configuration of a multi-electrical power system protection component as a 
polygonal mesh configuration. The number of angles of the above-mentioned 
polygon is included, also when it becomes infinite and a high concentration 
diffusion field becomes circular. 

[0059] (Gestalt 4 of operation) The gestalt of the 4th operation corresponding to 
claim 10 of this invention is explained using drawing 10 . Setting to drawing 10 , 
LB1 and LB2 are the gate effective length and Ga2. A MOS transistor gate 
terminal and others are the same with having explained other drawings. 
[0060] That whose standard actuation supply voltage of a CMOS semiconductor 
device even 0.6-micrometer process generation was 5V is 0.5 micrometers. It is 
set to 3.3V in a process generation, and is 0.25 micrometers. It is a well-known 



fact that standard actuation supply voltage falls for every generation henceforth 
[ a process generation ]. However, as for the peripheral device of a CMOS 
semiconductor device, 5V system signal from the former and a 3.3V system 
signal exist. It can consider making the transistor of electrical-potential-difference 
pressure-proofing which is different in a CMOS semiconductor device for this 
reason load together. A remarkable part is the gate oxidation thickness and gate 
length in a MOS transistor in a different part in the configuration of each 
transistor. On the other hand, the configuration of the bipolar mold transistor in a 
CMOS semi-conductor process serves as the configuration where the gate of a 
MOS transistor was deleted. As for actuation of an electrostatic-discharge 
protection transistor, an MOS mold and a bipolar mold carry out bipolar mold 
transistor actuation. Here, the gate length who is the parameter defined by the 
MOS mold is used as the emitter of a bipolar mold transistor, and collector 
diffusion field spacing. ON state voltage falls, so that in the ON-state-voltage 
dependency of the transistor to gate length gate length becomes short as is 
shown by "H.Weston, V.Lee, T.Stanik, 'A Newly Observed High Frequency Effect 
on the ESD Protection Utilized in a Gigahertz NMOS Technology', in Prod 4 th 
EOS/ESD Symposium, P. 95-98, and 1992." drawing 10 (A) - 5V a proof- 
pressure transistor -- gate length LB1 - 0.6 micrometers drawing 10 (B) -- a 3.3v 
proof-pressure transistor - gate length LB2 - 0.4 micrometers ** - if it carries 
out, the potential of an NPN transistor will change from fictitious outlines K1 and 
K3 to the property of continuous lines K2 and K4 at the business of drawing 10 
(C). It is possible to reduce potential about by 1/2 by said data. It becomes 
possible to reduce the potential difference generated in case a protection 
component will be energized with constituting the protection component of G25 
from a 3.3V proof-pressure transistor, if the supply voltage of VDD1 and VDD3 
sets to 3.3V in drawing 1 . 

[0061] Thus, two or more circuit fields which have two or more MOS transistor 
components ( drawing 10 (A), (B)) which have two or more electrical-potential- 
difference pressure-proofing with the gestalt of the 4th operation, and are 



operating by different supply voltage network exist, and two or more circuit fields 
are received. The electrostatic-discharge protection component to at least one 
supply voltage actuation logical circuit constitutes by the MOS transistor 
component ( drawing 10 (B)) of low-battery pressure-proofing among two or more 
MOS transistor components ( drawing 10 (A), (B)). 
[0062] Thereby, when that of the signal level of the semiconductor device 
circumference does not so much change to the fall of the supply voltage of the 
semiconductor device by detailed-izing in recent years of operation, it is 
effectively possible to reduce the potential difference at the time of a protection 
component energizing using having two electrical-potential-difference pressure- 
proofing on a semiconductor device having been generalized, and the potential 
difference rise from the static electricity charge impression terminal to an earth 
terminal can be lowered. 

[0063] In addition, not only a publication but more than it is sufficient as the 
number of power supply terminals, and also in that case, it can extend the above- 
mentioned connection relation to the gestalt of each above-mentioned operation, 
and can be adapted for it. Moreover, a protection component is the diode 
component or MOS which does not pass the current beyond the leakage current 
at the time of circuit actuation of a semiconductor device. You may consist of a 
mold transistor component or a bipolar mold transistor component. Moreover, a 
protection component may be respectively formed in the bottom of current supply 
wiring to a supply voltage actuation logical circuit field. Furthermore not only in 
the MOS transistor component which has two kinds of electrical-potential- 
difference pressure-proofing but a semiconductor device, the thing using two or 
more kinds of electrical-potential-difference proof-pressure MOS transistor 
components is sufficient as a protection component. 
[0064] 

[Effect of the Invention] According to the semiconductor device according to 
claim 1 , the path which misses impression of the charge by static electricity to an 
earth terminal is securable by restricting the number of stages of a protection 



component, and arranging a protection component, using power-source wiring 
into an actual circuit effectively. 

[0065] According to the semiconductor device according to claim 2, there is the 
same effectiveness as claim 1. 

[0066] According to the semiconductor device according to claim 3, there is the 
same effectiveness as claim 1. 

[0067] According to the semiconductor device according to claim 4, there is the 
same effectiveness as claim 1. 

[0068] When it is the logical circuit configuration which shared one of one 
electrical power system among many electrical power systems in a 
semiconductor device according to the semiconductor device according to claim 
5, it is possible to reduce a protection element number in addition to the 
effectiveness of claim 1 . 

[0069] According to the semiconductor device according to claim 6, there is the 
same effectiveness as claim 5. 

[0070] According to the semiconductor device according to claim 7, there is the 
same effectiveness as claim 1, claim 2, claim 3, claim 4, claim 5, or claim 6. 
[0071] According to the semiconductor device according to claim 8, there is the 
same effectiveness as claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, or 
claim 7. 

[0072] According to the semiconductor device according to claim 9, it becomes 
possible to reduce area further by considering the component configuration of a 
multi-electrical power system protection component as a polygonal mesh 
configuration. 

[0073] According to the semiconductor device according to claim 10, when the 
signal level of the semiconductor device circumference does not change to the 
fall of the supply voltage of the semiconductor device by detailed-izing in recent 
years of operation, it is possible to reduce the potential difference at the time of 
having two electrical-potential-difference pressure-proofing on a semiconductor 
device energizing for a protection component, using to have become common 



effectively, and the potential difference rise from the static electricity charge 
impression terminal to an earth terminal can be lowered. 

[0074] According to the semiconductor device according to claim 11, there is the 
same effectiveness as claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, or claim 10. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the gestalt of operation of the 1st of 
this invention. 

[Drawing 2] It is a circuit diagram explaining the deformation gestalt of the gestalt 
of operation of the 1st of this invention. 

[Drawing 3] It is an explanatory view explaining the example which will be the 
requisite for the gestalt of operation of the 2nd of this invention. 
[Drawing 4] It is a circuit diagram explaining the gestalt of operation of the 2nd of 
this invention. 

[Drawing 5] It is an outline sectional view explaining the configuration of a bipolar 
mold transistor protection component. 



[Drawing 6] It is an outline sectional view explaining the configuration of a MOS 
transistor protection component. 

[Drawing 7] It is the Kushigata configuration layout pattern Fig. of a bipolar mold 
transistor protection component. 

[Drawing 8] The layout pattern with which (A) will be the requisite for the gestalt 
of implementation of the 3rd of the multi-electrical power system Kushigata 
configuration of a bipolar mold transistor protection component, and (B) are the 
multi-power-source mesh configuration layout patterns of a bipolar mold 
transistor protection component, and it is drawing explaining the gestalt of the 3rd 
operation. 

[Drawing 9] It is the enlarged drawing which started a part of layout of drawing 8 
(B). 

[Drawing 10] The gestalt of the 4th operation is shown, as for (B), (A) shows a 
transistor with short gate length among MOS transistor protection components by 
showing a transistor with long inside of a MOS transistor protection component 
and gate length, (C) is the snapback property of a transistor protection 
component, and the property difference by the difference in gate length is shown. 
[Drawing 11] It is a circuit diagram explaining the conventional example (1). 
[Drawing 12] It is a circuit diagram explaining the conventional example (2). 
[Description of Notations] 

VDD1, VDD2, and ... VDD7, VSS1, VSS2, VSS3, and a VSS4:power system 

IN1, IN2, IN3, IN4: Signal input terminal 

OUT1, OUT2, OUT3, OUT4: Signal output terminal 

IO-P1, IO-P2, and ... IO-P8, IO-N1, IO-N2, and ... the component which 

constitutes an IO-N8:input signal and an output signal circuit 

G1, G2, and ... a G40:electrostatic-discharge protection component 

L1, L2, L3, L4: The logical circuit field to which a power source is supplied from 

each electrical power system 

C1 : Semiconductor device frame 

11: Internal logical circuit field 



n1, n2, and ... an n9:N+ semi-conductor diffusion field 

p1, p2, p3 :P + semi-conductor diffusion field 

E1 : Bipolar mold transistor emitter terminal 

C1 : Bipolar mold transistor collector terminal 

D1: MOS Mold transistor drain terminal 

S1 : MOS transistor source terminal 

Ga1, Ga2 : MOS transistor gate terminal 

r1: Substrate resistance 

r2: Semiconductor device keepout areas other than a protection component near 
the protection component 

v1, v2: Diffusion field-aluminum wiring contact component 
vp1: Gate electrode-aluminum wiring contact component 
A, B, C, D, E: A power system / high concentration diffusion field 
LB1, LB2: Gate effective length 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 5] 




[Drawing 4] 




[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 




[Drawing 1 1] 
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[Drawing 12] 




[Translation done.] 



